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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable measurement of various 
aberration of a projection optical system with a higher precision. 
SOLUTION: As a mark plate FM having a first mark and a second mark 
formed thereon is illuminated by a measurement illumination light IL' from 
a measurement illumination system (36, 32. 34), the measurement 
illumination light IL* passes through the mark plate FM and forms optical 
images, that is, enlarged images of the first mark and the second mark, 
on the lower side of a reticle R via a reduction projection optical system 
PL The enlarged images of the first mark and the second mark are 
detected by photoeletectors 12A and 12B, and the positional relation 
between the image of the first mark and the image of the second mark, 
and the aberration of the projection optical system PL based on the 
positional relation, are found by a processing unit 16 on the basis of the 
result of detection by the photodetectors. In this case, since the 
aberration of the projection optical system PL is found using the 
positional relation of the enlarged images, it is possible to measure the 
aberration of the projection optical system PL obviously at a higher 
precision than in the case where the aberration is based on the positional 
relation of reduced images. 
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ic« Lxmm^ij\^t,zm-th iRmx-f) tzt 2r#gS! t -r 

m^m 1 izsssi<o^yt^m. 
■t^rifz'^-i'X'hhzti^mt-rhm^mizssM 

-:^r|6J^^M^•ei^g$^^!^ctillli^oM^•s. v-^ T'ft s c: 

mSM2cr>m±l,z9k^-ti>:^r—i^ti:Wiz^x.i>^ 

m°m<oiR^tm-'X't>& z t Sr^mt t -rsii^ ? (c 

ig$ii6i k i:nmt-ti>n^m7iz§mcoimyt^F=^ 
m, 

iff^fli 1 J mi(om±izm&$tit:y<^~>^^ 
2 c7)m±izm^NSL^-n>is^^^ii^<r>iRmi:mm-t&iR 
mm&iimx'h'^x . 



m2xmt :i3iem2xs(ci3tti.«iaife«{cs^^. 
m^s^ 1 <o®±cis!^$itr^fnem i v-;7co»i:sg2 

TBuietiU^3l5^i^<OIRIISr«i6&m3Xgi: S:(ii.*IR 

i^i,zictLxmm^j:yjWzm-rh'Rmx'f>?>:Lti:mkb 

tiS*«l 31 IflSeiRIHi, l5iS«a^*^^<0nvlR 

14] mi <Offi±tffiSSix:!tm 1 
^$fX7tM-:J'-v€rS^3\i^^Sr:fl-LTm2cOffi±tcS 

#^<?3M«S:*-r6m 1 v-^' kll2 v-^' k Sr-irtrtt 

k k tlcfii£m20ffi±lciEa$ 

tifzi-7-:^miz. m^mmBMyt^mtthmiiLnt : 

ll2Xgk : 8512^2 It «.fiiai^micS-:J#, 
l9iElg 1 <0®±t}2l^$ixyiStnem 1 v-:?«0«kll2 
^-i?<0«kcO{ai:sg^Sr«*^, -g-co^aSRI^t^Sr^v^ 
•Cfi;iieai^3ti¥J^OJRIIS:3?*^l.|g3Igk ; l5ieSS3 

xsk : frieigii^amcstitfflraBBjtSrfiBjtL, friem 

4XgT'iRMffljE$nyL-BUietSI^3l£^»2r:frLT. Mi 
m 1 ft«ctcm$iX3t S:H?feSI2!B!lfls(cS^-r 

■f -l.fS^ 1 4 iZMim<r)ik^:fTm. 

mRx/m.mi[m<ryjf^j:< t h—ijx'hi-zt inmt-r 
in^m 1 4 i,ztmcotmijm. 

mfmt/tco^^t H— C*>?) d fc Sr^k-rSit^ 1 

4 tcieaot5^:^ft. 

[ ii^js 1 8 3 fs^^ 1 4 x<s 1 7 i,zim(otsimi3m 

SrSI3tXSt=fcl ^Tffl^^& ; k $-^ffik -rS -f ''nM ;^lg 
[000 13 
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[00 02] 

[ 0 0 0 3 ] t C: ^#:^?^SrSat-ri.J©-^t= 
^-yti:nmzmi3i-^hii:^Zt-¥MWX'hi>. Zco 

3t*^, t^m^^mzm\'^^tiht9£B^^mi, mm. 

[0004] ij^<r)tmyt^Jk<r>±MSMimiCom^i,i. 
m''j:hmm<o-7x^'j'<^-yt:mR±izm^ («|/MS 

comm^^m^'-^xm^iommr^dztiizj:*). 

[00 05] 

>b, ztiizm^±Sicom.s-rtmmx'i[mt'<tfy<^- 

< iRHMS-tH) i t A^T'^ =3:v > t V ^ 3 t 

izumit-rhzttmrnx-hhtzif), ^"^m^^j^^o 
nit5iMi:x 'oimmi'zm^tfziibffmmt^mmi^ 
x-hh. 

[0006] *>*»&^tS<7)TC^$fL/c 

[00 07] ttz. *5|HBo|g2<OgW«. 
S-:Jv^TJ5l^3t^^<OiRII2:illlSL. mi^i^(Oy<if- 

yi:m2mmzn&n:<ik^^h z t j&f-c^ ssa^ae^ 
[0 0 08] $^>tc, *5iBB«osi3<osw{i. smas 



(0009 ] 

[^ssrfi?»i-r&^*^<o¥ai un^mnziiMco^m 

«i, |gl<0®±t^je«$fL3t''N*:5'-:^«r^2<Offi±t=ai 
/MS^-r&tS!^3t^^ (PL) coiRHSrii^-f&ftSafc 

1 ) tSI2-7-^' (M2) tSr-^trffi-^v-^' (M) *« 

Jgfi£$^iS t t,{CHlJi2IS2<0B±tcll!l§ii^-7-^ 
« (FM) icfiH^BgB^ ( I L" ) «:B^-r«.aiJgffl 
^BHiS (32. 34. 36)t: mfBv-^«?:ig*, 
U. frietS^Jt^^ (PL) Sr:n-L^^tiriSS3mBaHB3t 

( 1 2 A. 1 2 B ) k ; itne3t«a}«'r<o«imis»ics 

, fiieig 1 co®±icts^$fL)titnem i v-^^coig 

(16) t2rfii;ti). 

[ 0 0 1 0 ] ^ CI t\ it^«<OKI(SSr*-r& i: m 1 -7 
-i? (Ml ) i:m2v-^ (M2) fc2ra»3t^^SrtO- 

^cM^7t^|g^ic7)|3It-7-^r'^>•l>lt-^<7)J:^^=. ■7-^' 
^i:m<m^x-f)^. 

[0011] ztiizxtiii. mmm?m?k*^i^<om^ 

icjKfii. -r=ari5*>-7-^'^<7)S|l-e-^i:ll2-7-^' 

iotsi^M^m (^«) -r^. ::omiv-^'tii2-7 
mi>zj: <o . 3t«!aiST'co:Biaifemics-^# , m i <o®± 

co^mmmij^^i^^tL ■& 1 1 1 . •5-<7){!iKRIffilc;S-^ 

^er>mmii'^(omK)X'hi>. 

[0012] ■t^j:Jbib. J5^3t^»{ciRII*<=5rtmtf . 
ifilSSSfc: J: 0«y>^>fl4IS 1 '7-^<0«i:lg2-7-:J' 

cr)mU-?--^WL±<7)^ 1 -7-^ tig 2 -7- J? 

fiy^mj tBf^) t^j:h^X'hl. m^-yx. »Ktcmi 
cDEilwJB^^nfcm 1 v-^o«i:Sg2.-7-^'C0tfet 

wfiiSBSfiK fc ii?negifh±ofeMat:-a-^*t& #-7- ^'fil 

mK<r>{iLmmi^tizmti^htii:£. z(omi:i.ik^^?^co 
^tm^(7)mm^hhztiz^h. zti^immL. m 
1 ■?-if<r>mt^2-7-^<r>mtff)msmsi<%m\-^x . 

m^(r>mW^'<foZ t lei 0 , tS^3fc^i^cOlRIIS:**^ 
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[00 1 3] c:c-c\ iSim^^^(^iSiM.izim^<oh<r> 
ieSI^3t!^^ (PL) (AX) ^ri*](;:3^U-CMiE 

[ 0 0 1 4 1 J: ^^miizii. ma^3 nzsmcri^mff) 
iD<, frieiRiui> itriEJiU^Tt^^^ (PL) co^virh 

X'^m^m^j:h:i t i,zimth^x-h o . tk^<^^^ 

::i:tces-ri>JRiif*>&*»4., mmbh<,zmimii>z 

[0015] iimim 1 eciaacoi%Bfl(cfcv^T , itaii 
m'?—^(r>mmm^^x.hixhti^. w*«4{ciem<o 
f&Hfl£o*D<, Mfemi-?-:?**, t!nesi2-7-^{ca-if 
^tvfz'7'-'px'h-oxi^Bi< , $) &v Miff side® 

O^Hflcoio<. llriSlllv-:?^. Itrieil2v-:5'i:|5l 

6 \,zim(r>wn<r>ta < , sirien i (i. mm<r>m-^j: 

[0016] «*^7 {cieaco^Bflti, if*]S 1 i,ztm 
coim^'^^mz V ^T. Buiem i coffi±tcKM $ n 2. 

h 1 1> {c-'N-:J'->'*«?g^$il7tm 1 1^0* ( R ) {;:SS3Kffl 
Mm ( I L) SrBiffrSSS3tfflH?BJ^ (8. 9^) 

*4^3t^^ (PL) i:r(tLXili.^^fihf^2m¥ (W) 
S-1tfiem2<?5ffi±{=ffJ#-rS;^7^->'' (WST) i: SrSE 

[0017] Cliitc J:ii«\ BuaE<7)*n< . ik^jft^Jhco 

fsmi:iimmizm^i>^kii^T^h<ox\ zcomm^ 

zffiXoiz Lx mm^i:mm Lt:v^x\ m i obd± 

■ftLxmi:!^'f->'izx om2<om±izG^$tifzm2 
^mzjEsnzm^i-^iki^^ti. y-^i'-ycon^mtfim 2m 
mzm.'^^tih. 

[0018] ^<0%&(ciJOT. ^%^lk<r>m^<nn 
ii^fl8tcieiS<o56H-B«o*D< , HuieJfliasig ( 1 6 ) 



J; 0«*^f.iT^frieSI^3fe^» (PL) <r)iRil{ca-:f 
(14, 15, 2 1) $:St::fii;i^ii:*<SI^LV^. 

ti. z<r>^^. mim9i,ztm(r)^m<r)n<. m%m^ 
fmm± ( I L' ) <o^*ji, H«iesi3tffl5gHj3t ( I 

L) <0»*i:|SI-T'ftSC:i:*«S*UV\ *»*>«,«^tc 

n%^^im\^fz^m^\,zm-^\-^x^m%^jh<r> 

(=ieB-ri.*fti^3te^«OlRII«IEiSM«05l^€:|J6±-r ■& 

i± (mmmit) imwLLtc^mx'^i^iificoy<^->i: 

m 2 ^tiiizm^-ti> Z k ifssmz^j:?, . 

[0019] ±i5if^JS7 t=festfot5^^^^gi-*jv% 
■c, fi««i otcfe^<oiiBBco*n< , ( f 

M) lirie^^-f-v-' (WST) ±{Ci^§iXTV%Tt 

[0020] 1 1 izsSMco^mi. m 1 <^m±i,z 
m&^tit:^-^^->'i:^2<7)[S±izm-^-rhismyt 

( P L) <0lRII?:a!l^-ri.lRlia!l^*ffiT-J)-7-C. 
!»^<0Ba«2r^-ri.|gl"7-J? (Ml) i:m2V-^' 
(M2) 1 2"S-tf1S^v-^ (M) *«J^«SixSfci:t, 

i,zmmm2ff)m±.izmm.^tifz-?-^^ (fm) tc, sy 

^MHflit (I L- ) SrMttf -SmiXgi: ; Miev- 
3t*^'J^^^SB?iSSI 1 com±cr,^^i:t^ii!,'t&m2XW. 

b ;Wissm2xmi,ztsi,-rh^tiiumzmri^. mtsmi 
oH±(cai^ $ titzmm i-7-^'«o«tsg2v-^'<^ 

mtcoiiisra^sr^i^, ^co{tLmmmizm'^\>^xmiik 

^7t^^«0iRII5r«46«.m3XetSr-^t?. dClT, !^ 

[002 1 ] lllxe^c*iv^T, so^ffl 

**5-7-^^i&S*L, ft^3t^^S::frL-C^lco®± 
IZ^m. ■r^i5*>V-i?:KJiC7)|^l-7-^t|g2V-^' 

(Dimmimm. (mm) -t^. i^2xg(cjov^T. 

lll-7-^hll2-7-^'<oai^«*>'^tB$<x, msxS 

{2fci>T, m2xmi,z}iif^mti!,mmzm'^^, mio 

B±(c*4^$ix/ill 1 ^-i?cO®t^2-7-^'«0«i:co 

<i>ii6 . c7)%^iOitKIISI^<OJlB|{ilS*^ 1 
xm^LtzmOX-h^, ta^oT, t£::*;ffiOiaMK^5rffl 

[0022] dClT', *5!^3K^iR<OlRlltCWS^<Ot<^ 

i}^hi>ti<. mim \ nz%m<r>nm^z^hum&^m 
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amtiiJ^^e^ ( pl) <03t«ft ( ax > ^risjtwuT 

fci!mm^<omM*^i^mi>i)-^j:x 0 tc, 1 1 tcie 

©<O^HB<i> JRII<7)S!l^tcJ: 03S-r^*>'^T* 
I 0 0 2 3 ] i "9 S«rfi<I(c:« s if ^JS 1 3 lCiB«<^)^BB 

cosD< , ffieflxnw. mmkmrn^Jh ( pd tonviR 
[0024] 1 4 iztmcowm. m i oM±tc 

iE«$fi^Sll!BJ«= (R) fc:»fi£?<XJt^'?^-vSrSi^ 
(PL) Sr:rt-L-CM2cOES±{cffi[lSfL7tm2!t*) 
ft: (W) lzm^k^-i-himi3mTi>':>X. itt^cOM^ 
S-^rrsm-?-^ (Ml) 4:m2v-^ (M2) 

(M) jW^^^ix&tt tC::«!Jieil2c7) 

(I L' ) S-Bglt-rSSSlXSt ; lj?iev-^'«icSrig* 
6Hi|iem<^M±<03tfil5:«jai-r-&lg2XSi: -.mtm 

2is{cfc{ts«iffltt«f=s-^# . Mieip 1 co®±fcta 

UT. M^l!iaf*fc:J^«$it3t>"f:J'->'Srfnem2!8j 

[0025] ztLizjitiii. jjeis^ 1 1 (o^B^ t m 

mnmzm^^ii. mAxmizm^x. m^^ixtiim 

T, mi^mzn^mmti:fmL, m4xnx'^mi 
WE § ti/^itSiS^^^Jh iirLxmi mmzm& ^tifz^ ■< 
^-y^m2mmztm-r&. ztuzxo, igi%«sto 
/•i:!'-yii<i$^^^^i-frLxm2!miziEvnzm'!^ 
m^ti. y<^-ycom-^m-i}^m2mmz^^$ixh. 
[ 0 0 2 6 ] w w T\ ^^m^cDimizim^ <^i>CO 
mi^mi4izim<r>^miz^i>tk^:mizii 

letA^*^^ (PL) coj/tm (AX) :firi6]tc«LTSffl: 
X'hh:ittmt L\\ 

[00 27] tti. :icr>^. \ 7{ciett«%B^ 
ojD< . mtm&mmm^ (i l- ) co^^^w, friess 

^Wmt (ID c7)Si^i: IS)— T'j>i,c:i:A«aiL u 



f^3e^;^co^i8^*tt (^(8ttig) ^m&Ltz^x-mi 

!|&«£<0/N-:? - VS-m 2 %(*ClE^-f * C t *J^filtc^: 
&. 

[0028] if^ 1 8(:ieKc0l*BB(cffi«.T^NM XS! 
fS^^ 1 4 Xli: 1 7 (ciB©<7)t5i^:*rftSrS3t 

[0029] 

■-meizmrs\^xmm-h. mi^a. ^^mz^htk 
[00301 zcnis^m^mm. i o ot±, ^S5^<o3tas 

t n y-f y-lfU >'Xi^ 9^Jf 0 ffltf S 7-8^Sr-^0^ 
BS3K^mi:36»^.J«*!iBHm, l51!|*l«ci:UT<0Wf-^'/U 

L. im±^?kPi^fyizmf(ytLmmm(7y^mimi:m 
jE-r&is»mmsEmm 1 4 . i&inismmEmm 1 4 ^ 

^WSr««f LT X Yffirt S- 2 <*:7C^iH-& -^x^Nj^f- 

[003 1 ] mimm^i. 3tM. Bsjsi^^t3t!?:^, 

-T) , 3>'x>~9-l'>'X5R92SltXlrf0ft{f5 9-8^Sr 

iz-o\,^x-i(oi^mt t uzf&mizmm-h t . 

+ -y^'-srJi)SLfcf^. m^-i^'^mzx^?m.^ 

8nm) -^Ar Fx^v-VU— if3t (iS;^l 93n 
m) , J>&V>tiF2 Xdri^VU—ifat (»[:^1 57n 
m) ^*<ffll->^>fl«.. 

[0032] saSi^— flat^^fc: i OBSg[*»%-~fk§it 

-&T®) bmi.ti:im.^zwM^fiiEiim<^mutiim^^ 

[0033] mti^^9)i':^v—'JRSTi.l,Z{iU^9 
JVKifi. mx.ktU^^mi,zX'0m%t1xX\^h. =2:*J, 
Uf-^';URtcfflv^&«S«, mm-th^i.zi.rtxm^ 

W'Thiii^ifhh. -t^Jthip. K r FXdfi^VU— f3t 
^Ar FXdE-v-7^—r5t2r3tilSt-r«.lS^«i. 
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[00 34) U-?-^'/U^T— ^-'RSTJi. :r0^«OUf- 
^';K-;^±SrlBttai4 1 tc J: Otftl^it^mP Ltf03tift 

f-^/H^-- rTg^it>-;^-r-AlcJ:oTCT;?.{f 0. 5 — 1 
n mjaT04J-Jgflg-CSf^lfS!I$il-C*> 0 , CI O^^tfv- 

©JffllJSS2 1 (cjg<i>ir. i*JfflI5l®2 1 ■CiiUf-rJ'/U;^ 
x-v'RSTWfiSif«fcS-^v^-CIEi65^4 1 Sr^UT 

/P^^-r-i^'R S T2r$ijffll-r & . 
[0035] H?n2Uf-^'/l'R«0±:S-{CJi, \^^-?)l'R<r> 

12A, 1 2B*ii£S$^iTv>«.. c:tL4>«u-f-:?;i'r 
^'f^XhSiaSd^l 2A. 1 2Bii. ifc^aWt u 

j<yhiZ'o\,^Xiiimth) . :^mimmx'li. zixh 

(0\y^^j\^r7^^yhmmi2A^ i2BtL'C2 

mi 2 A. 12 B*»4,<Dtaa«Wl!^i|gi: L.T<OW 

m^mmmieizmi^^ti. zcom&^m^miex- 

1 2 A, 1 2Bi:^&$-^^ifif>niyiihtmcom^<D 

mMmmzhfc-^x . ^as■ri^its!ISr^TV\ -eoitasite 

[00 3 61 tf:. Z<7)m^. imthi:olzLXU^ 
^yUr^-fpO-hSiaitMl 2 A. 1 2B{CJ: OFJr^iOS 
J^{aMt=:Uf-:7;l^R*^Sa<fiiS;9{46$ii& J: 3 (c. 

^' ;P>^-r- i^'R S Tcyfij^{aa**»!^S fiS . 
U-^i? ;p;^f— >-'R S TJitiSJt <biX!^>:^^<?5SS=tffi 

P^^';l'R^^ffiS2:-h»-;««JS(cff-a!lLf^c: ttz^j:&. 

(00 3 7] mnSlS^3<;^^PL{±, 
RSTco0i(c;fcft&T:firfcES$ii, -!-co3lcfiAX 

( mfim^M(o±wz-wi. ) cn-n^ifz sswifi] t^tvn 

U -y ^3tmS i; =5: & i 3 {C3tt4 A X -p T Bf 

•^(Ti^mfs^. mm\/A (j>&v^jii/5) $-w-r 

3KI L{cJ:oTU^^;PR**8SB^Sil*i:. wtOl^-^^' 
;UR^jijiL7L\H3H«3KI L(cJ:0. tSI^3E^^PLSr:n- 
LT ^■?-^y^RtfO''^•:^'- ^^iSP A<0IHIS8''^•:? - 



[0 038] 3; /c. a«^3t^i^PL<7)rtsifc»i, «jne<o 
*n<. ^iSL^mtsmm ^im.»t:>itx\.^h. cko^ 

®ttfig*inillffll4i:L-Ca, 3js|»£JB®T'{i. II 2 
^$*t«.J:ptCs «i^5t^^PLS-t8B£-r&ffiao^V 

XS¥2 2, 2 3, 24, 2 5, 2 eo-ttl-PilSr, tTx 
y#^^ri:'c0E^S^2 7, 28, 29, 30, 312: 

fflv>Tiaisnc3KSftAx:^i6i (z:&ifi]) rvxyeicw 

fei'>'XP22, 23, 24, 2 5, 2 6 (4 . -{-ix-f ix 
<?D*;U^$-:ft-LT«-3OC0fxV^^2 7, 2 8, 2 

9, 3 0, 3 lfc:J:oTfiiePPfcJ*LT3^T*1#S 
iiTv^i,. zcntztf). «-3ocoexy-^^2 7, 28, 
2 9, 3 0, 3 l<0-en^aS:J431:UTiBIS-r«.C:tt;: 

10, #^>'X»2 2, 23, 24, 25, 26^3tWl 

AX:fri6i (z*-[6i) 2ai^XYHK:i«-i««*rii)k:lBili 

[00391 :mimmx'ii. m^i> i a ±iE^ 

C:<0*S®ttSg«jE«fll 1 4 t WyX3>' 1 5 1 

±m^m2 1tlZj:-:>X. U'i-^)i'K<r>n9-yiSicr> 

[0040] tea. Li; LTKrFX^i^'?^ 

(f^A r Fxdri'V^— r3KSrffl<'^&«-&twt4, S 
i^3»5^3%P LSr««-rS«-P-:^XxU;< yht LXM^ 

[ 0 0 4 1 ] Ell \izm. 0 , Mie'^x>'\^-r->''wsT 
{4, ^f^co^-xiS-xifcfirifii (laitctoftss*:^ 
(61) ifti;^-micii3Srr (0n:*jtt*«ffiis 

^■n^) l,znwm^i,zm^^ttX\^h. icon^XM;;?.-?^ 
-i^-WSTJi, H^tcti, 2<Ji5c¥ffl^-:J'^{cJ:oT 
frie^-xiT-X Y 2 a«c*-|Si{cig»$iiS i 3 tc^ro 
T^'■>&*^ SlT'{4C:«02»:7c;¥ffi^-^'*^a^co<ll[ 
±*><i>'!7X>'N^ilS4 2i: L.T0S^$aTl-->l). Z<r> 
'^xyN|Et!)3IM4 2(4, n7xyN>t.-r->?WST±t^»t 
^>i^f>;'>x>'^;^;^n 8<0±Ti!l«^S-t>«*aSt.^0T' 
hh. '>xyNd^;P:J^l SlcJio-cn^xyNWj&ffisgftl^S 

[0042] H(jie'>xys;z.f— v-'WSTtOXYffirtcTjCa 

;t. <i' 0 . 5 ~ 1 n mg®iO:»-^figT-SB$tta!l ^fiXH 
0, c:<o^i^lhi^x-rA*»<a<o>>x^N;2.-f->''wsT<o 

{2Sffi?8(4, ±$ijffli^S2 Kcis^^x, ^m^m.2 1 
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m}^^4 2$-:n-LT'>xyNW=£-XYffirtTfi[a*iJW 

10 04 3] tfC, '^Jiy\Xf—>^STCO±miZii, 
V-:7«FM*<ig(t'?>ilTO&. ■I<?)-7-^'«FM±tC 
03<?5^ffi0{c;«?<J5^SilS^ 3{C. tfiOfflV-i^M 
A^'^Sje^^ilTV^i). ZZX\ 03 (A) 

^SnfcW*«S^$n-CfcO, tK:. 03 (B) Wi. + 

Tii. ^90) *«je«$il/cCT*^^S<xTV^i,. 04 

V^&. Cl^-C-, 04 (A) lZ5jk$tlfztmm'7—!'M 

yN-^'->'*»(oJ«i.Sllv-^'Ml Z<mi-7-^f: 

'7-:7M2t*»^«:&«^-7-i?T*>-i.. 04 
(B) tC^;^ix/Stf-aifflV-:?M{i, <i2/xm(?57'f >- 

10 0 44] 01 icHO, '^x/NXT'-vWSTOffll® 
tew. 3e7T'f>'<3 6<0-«*iSi^§ixTi-^S. 

UyXm32. 5 5-34**JR*rt$*trv^|,. -^=5:*? 

3tl L&t'-A;^ri; ■y:J'T'^J-S'JL7t:3KS-3K7r-f>'<3 

( 0 0 4 5 ] Hi:: , *IIJ6^.^<OtS^S3^B 1 0 0 T 
I4> :T:05^^OR^gB«5r:ft-Lrf5l^31£^;^PLlc-«s6<j 

^fflSttHiJRi: LTJi, fia|i.{f!^^8 - 2 1 5 3 1 # 

[0046] z(^. ^i?mmfs.<7>^n^^ 1 0 0 
c 0 0 4 7 ] :i?^mnmm<r>imn^m \oox'\i.m 



- y j&J^^ $ ix i. i e tc^ -5 T V ^ «, . 
t 0 0 4 8 ] act , 1 0 0 

{ 0 0 4 9 ] ^-r, ±vmmm.2 1 d^v-^^^FMito 

tt-SUfflV-^' MiOttScT) 1 -:)*fSa^.^BM (36, 3 

2, 34) o3KttAX(c«»?-sc-r«)(aa*f. 

O^^xyMx— fT:^tfi/'XT-A<7)|tSlffi$:*-:? Loo 
'>xy^|gi!)^M4 2 5r^i- L'Ox^'NXx- vWS T S:^ 

[ 0 0 5 0 ] (XtC. ±fflffll^S2 1 TJiS^HJ^rtcO^ 

S3tfflS3H33tI Lco-gP) tci:oTP>'X^3 2, 55 
-3 4Sr:rt-LTV-;?«FM*«T:fr*»/i,fflH3$tT., -ct) 

mv-^'Ml tS2V-^M2) COIR (3fc«) 3We« 

$iii>, c:ii<i><7)M3!)5, i.m^m.2 1'commzmtx 

^WSth\^^9)V^m\2A^ 1 2BtCj:0ll<}ia® 
-f-cOSMRfi^si^S^JIfflaiai 6tcttl&$fi«,. 

mmm^m.\ 6T'<±, uf-^/usauMi 2 a, 1 2b 

l<7)|fei:l^2V-^'M2c7)mc7){aSPa{^S:, ^-ttSOfflv 
[ 0 0 5 1 ] -?-LT , 1 T'Ji, ±jaoj: 9 

[00521 tfti^3t¥5RP L<OSftlRIKOS!l^0!l«: , 0 
<^mmz$)f.z-oXii, 04 (B) <0H-Slffl-7-:J'M«:fie 

mLx^^h. 

[00 53] t-r, ±aiOi: dtwLT, •7-^'^FIVI± 

cr)nmm-7-:7McoiiM<^ i osr^tWA xirjae-— grr 

A, 1 2B{cj:-o-c)ii<?:m$n7t«ic«JC-t«.ffii«fi 
#**Bfly!!iaiisi 6{cfit*&$^x&. 

[0054] 05lC(i, Ix^^yPSifaMl 2 A. 12B 

(A) (cli, tta!ifflv-^'M*«5Ki6AX{cjia'-srrs 

{2McOi^-^<0«M ■ *«^i^$itT*i'9, ttz, 05 (B) 
izii. tta!lfflv-;?M*53tWAXt{iS^&{aScoiS^ 
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tt''C-{aStm2-7-^'«M2 ■ <^+'6{aSt<55JEM*^ 
05 (A) l,Z7fi$ix&Xol,ZSmL' Th-itzt-ti. 

itz. m<omM- (03 (A) oEStoia^wi. 

A<8o?)&::ttC^:S) tCi3JtSlllv-:?»Ml" O 
4"C^aSi:m2v-:J'iaM2" co^^C^CiSfc^OSBe**. 

05 (B) iZTiK-^tlhiidlzmiiL" Vh-ofzfth. 

gSiiL' fcjBBiL" i:««M" iO(Sl[{itJ6)i5^>-f|5l-i: 
L- tSBSL" tc^ma. i&M" cr>iiLmzJ:-7X^itt 
[0055] ta!oT. BtfeSliaSSl 6T\ tftW (CK 

ibhtzMz\t. mz^x.j\X7—imsrmm$-^^ 

-i?M<50«M" Srl^f-^/l^SetMl 2A, 12BT'm 

iS LT iSiJffllSlffi 2 1 (Ciifll L. , 2 1i3^Ztl 

ti,(r>mm^Mii^m LXnS^^IhP LtOMfflJRH^* 

[ 0 0 5 6 ] ^riJ , l^XtcOikB^^JkP Lco^ftlRHco 

si^TJi, 04 (B) i,z7^^tihtmm-7-^M?:mm 

L7t*i, 04 (A) lc5^$ixS«-S!lfflv-^M^fieffl 

[ 0 0 5 7 ] , a^Jt^^P L«3 VJR||(Ofi!l^CT 
Sr, 06?r#BgLTiftBg-r.|.. ^ri3. WTT-lttB^-rSn 
vJR||tfoa9^{c:J)/ioTJi, 04 (A) coftaMv-i? 
M*«03 ( B ) C^SiiS i a^rEST-msn^t'?- 

COO 58] ^-r, JiiEcOJ: olzLX. ■?-^mFM± 
(0Bmm'7-i^M<oB:M.(r> 1 oS:3tWA xtju?— Sirr 

A. 1 2B(cj:oriiiiiJdit6$tL7t«tc^^jc-r&a«fi 

coo 5 9] 06(CJi, V-^9/l^^mmi2A. 128 

(A) (CJi. tf«lffl-7-^'M*f5fettAX{=<2JJ'-St-rS 

ffiS<OJ^iO»M' i)<7jk^tlXiiO. 06 (B) 

{CJi. tfa!lffl-7-^'M*^:3l6WAXi:JiS^6fiS<7)i§-^ 

(f'C'fflSfc. Ill v-^tftM 1 • cr>mm:}}f^<7>—:fjiz^ 



*^ 06 (A) tc5i^$ix|,J:^{cEMLl ' T-fcO, t 

1' «0ja^:&r6]offe:6rtc:iSt^6lg2'7-^'»M2' o 
ja«co4"t^fa[St<offiia*». ae (a) tc^six&ia 

tcBg|g|L2' T'J)0 7ti:-r&. t/i. fa<0®M" (03 
( B ) <OES«01S^(C{4, «M" *58oJ>«,Ci:(C^ 

s) t*5tt6miv-^«Mi" tfD4"i:^<aai:. niv 

-^ffiMi" c7)if^:fria](7)-:^{w^^:!tr-5m2v-^'ffi 
M2" <omm<o'p't''&.mt<oimtfi. 06 (b) c^s 

1 " (O'p'L-'m.m.b , II 1 v-^-tRM 1 " <r)mmi3^<r>m 

8B(i*». 06 (B) tC^$<XSJ:dCIE8iL2" Tfto 

c 0 0 6 0 ] tz^x\ ismm^mza^iRmffi^i, 
t. mm—&mzt>i,^^>':^<7)j'iis'-ymvifi'>x 

txm*j:i>, 

C 0 0 6 1 ] -r^i5*>, JS^3t^i^PLtcavitm*«^r 

Ll" i:llg«|L2' tff>it) ffifiiLl" fcBEBIL 

2" h<r)m^ mx.\i. 8ESIL1" i:ffigiL2" 

AIM" ffm.mzX':>X^ittt. 

c 0 0 6 2 ] m.r.x. mm.^mmm. 1 ex\ mi' ^zm 
■r&SBSLi- ai;fL2' tm<r>miA" tcBa-rssEiSL 

1" Sl^L2" tSrtfjgSL, dcOH-jH^^jtyfiiffl^ix^c 
±%m^^ 2 1 *%r^i7),iK$-^T 3 t J: 0 . 
^^PL(?)3-7lRMS-^46ait*<r#&. ClClf, ^ 

^j:m.mi,zmm$tihnmm'7-^McomM- iru^^iv 

^iSMl 2A, 1 2BT'^mL. «-«M" (CR|-ti.SE«l 

L 1 " si/sESf L 2 " ^mwi^m^m. 1 6T-tt-aiL-r± 
mmmm.2 1 ccai^L. ±$ijfflijiM2 1 *<^ix^><ottffli 

iS«5r<SBffl LT*5^3t^^P L<7)3 VIRUS: ^i^SJl t 
C 0 0 6 3 ] 'Srfc. ±m<^i$B^^?kP Lc03VlRII<0 
iEtr^T-oTv^irtf, mtlS. |!ffBBEBIL 1 ' tmsmM 

L" ti^ns-tuM" <Dm.mmziim-ti>zkizi<o. is. 

C 0 0 64 ] Z(r>J: olzLX. tji»3t^^P L<7)3ViR 

iyay^ffliRii<o^^=5: < 1 1 --nti^iSiib hixht.im 

P>'X»2 2. 23, 24, 25, 2 6<7)»»JI(iB16 
U>'X3>'ho-7l 3(,zil^i:^-th, CixtciO, 



(9) 



1-233424 



UyX3>'ha-7 1 5tJ:oTEm#^2 7. 2 8. 
29, 30. Sl/fi^il-^Hmi^tL. Jia^jK^^PL 

{:miE-thtcMZU-yXm2 2. 23. 24. 2 5, 2 

6 s-SBi&f-s k . nmmz^x h y * ;^(ag*<^ 

[0065] Z<OjiOl,ztX. tSm^'^JkP LiOJRII*^ 
[0066] t-r. f^imS (7r-XhV-<-\r) (O^-i 

^i7tH?^L/>:iRliai^<7)^«fcS-::J#tSI^5t^^P Leo 
[00 671 iJC{=. ^f-^';U^-f->''RST±<OUf-^' 

j\^Rii)m2ms i-t^yvv-^"^) (r>^^9->m'mm 

^tlhttiiiZ. ^aiJ\Xy'—i^ST±iZ^JCJ\yii}! 
Hyrn-K^ixS, m^^xnmz9c±'oXi$:(0^olzL 

(00681 -t*j:i3*>. ±.miSm^2 1 T'»iv-:?«F 

fia«l 2 A. 12 BT-«m^lig^{2SST'>xyN|gi8a 
S4 2?-tfrU-C'i'X/N;^T— i^nvSTSr^L, U^J? 
;pmiil2A, 1 2B5rfflV^T^■f■^^/^R2±cO— 

Btfeja^si ex-iSiifihtitz^ix^fK^u^^ li^^m. 

■C uf - £^'R S T S- X YffirtT'«8/|NR!IW& . 

)i'<r>f^f—ym.m<o^'t-) tfi. tS^B^^ 
JkPl^trmAizlHi'&S^^tl. i>^'7-^tS.FM± 



[00691 mz. ±$iJffll^S2 1 -C{i'>xyN;^-f-i^ 
WST2rBf^|ti]t=0f^»16L, :t7T^i';^^<0 

-xy-iynMino, 

[00701 ^-Xy>( ySfmcOi^Ttk. V^ip^9)i.EG 

7^^yhf^mif)mt>tifzm. ^<oTy^:>(ybmmz 
<ti5*>uf-:?/uR 2<7)j-<i!^-y<r>tSi^miz}m&.mm 

m^mi^% I L k m-m^ffym^mmM. i l • srs 

•c, •>xy^w±^c^^'^^J^R 2<7)yN-:?-v*<fs^3t!^ 

m^^ti. mmm^j:mi^-^^i:mmx'th. ^com. m 
sms im<ommi3^±j£ tmmiztxm<o^&L'<ii?ti 
h. 

[00711 miMmizmmttzXo iz. ^msmmiz 
i s k . m^mmyt i l t m-m^sfmmmBm i 

L' im\''^X^3i/\:z.7—i^'WST±lz^i'fktvf;:'?- 
9WLFM±cOMmm-7-i'Miik^ift^JkPl^iitLX 
1x^:7 ;PRc7)THlcfS!^L, U.\^^^)VK(r)Tm^zm& 

1 0®km2v-^M 20t6kOffl«fil[§Sr^^:?yU^ 
S)t^l2A. 1 2BS-fflV>-Ctt«-*-&iOT\ t-'nM;^/P 
-yPd^aiffl^LL. 0<xtfO. 2 5MmJ:'5/h$v^0. 1 
7//mOTk^-oTjb ±ie^OffiMCiM 5rSmJK^^t^■^-r 
i.wk*^tgk=ar•^. ::iitc^-:Jv^-c*S!^3K^*PL<o 

I.C:k3!i^^«lk=3:*. 

[ 0 0 7 2 1 :^mmmX'\i±.X-^l^fz^^ 

jkP L<oiRM«:ifjE-r s -t 3 \,z±mwm2 1 J: •) W 

-7 1 5tCj:oT^«efigi@^«l 4S:fllB£■r«.«•^' 
>-XP3&^*J^»$^^, ztLizi. *)m^m^^p \^<o^m. 
^j:mMnjLi)^^mmz'^i:>ixh . 
[ 0 0 7 3 1 -e L-c . z<r>'^mmmmzmE.^titzik 

K3K^i^P L?£-fflv%T \^^^')Wt9-yifi^:iiJ\Vf±.iz 

m.<m-^^fihcox\ m.wMm'&Rxfm.ii^ii^mt: 

[0074 1 !3rfc. E3{C5^;^<Xl>V-^'«FM±<JDlt 
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(^;t(fX:^|6]) (cM^^c^S^s<7)S^^ 
fcoTtfiv^. in:, H4cov-^'fii^t:fev^Tlll V 

[0075] 31^. m^mmi. sej-rutis^Kfflss 

[ 0 0 7 6 3 ±iE5IJ£Jg®r«, ^^BflKrffiSJS 
3ESJS3^Sl^l::t>|ai«(cSifflT'#, |Sia«OS!)^iSrf#/c, 

[ 0 0 7 7 ] ijctc, ij&i,fznMn^m. i o o&ma 

[0 0 78] 07C«±, ■r>'W:^ ( IC-1'LS IlftfDifi 
mW^-vT. CCD. ^KlKSi^ -yH. 

v^i,. a7lc*$tii.J:p{=, i-f, ;^-f'yr20 1 

;^T--yr2 0 2 {^:^9m^:^'r vT) {ct3V^T, igft 

XT--y7*2 0 3 Oxyx^jt^XT^-yr) {ctJUT. v-'J 

(00 7 91 iictc. :^-r-yr2 04 (^:LJ\9mx'r v 
T) (Cfc^-'T. ;^X'yT2 0 l--;x.x-yr2 0 3TfflS 

•ti). iiCl^T-, ;^7'yr20 5 ("ff^^ 

T) CfcV^T. ;:<.x yr2 0 4-C'5aaSiXJ'C'?xyNS:ffl 

v^•c-r>'^M:^ffliS•^f 5. C<o;^-f"/r2 0 5fc:«. 

Xm (f--y7m) ^iOXS*'-i^t3JCtT#^ix.§.. 
[00803 fik«l=, XT--yr206 («aE;^-r yr) 
^^^3V^T. ;^x yr2 O 5T"f^i3$ii;^c-rVN*-f XCDttf^ 

C 0 0 8 1 ] 08(C<i, ^<*:TV<^;^<7)J©-g-tC*J<t 
±ieAf- yr2 0 4Olim7o-ea|*<^%$iXTV^ 



08(C13V>T, ;^T yr2 1 1 (mitXr- yT) tC 

(CVD;^x-yr) ^^^^c^T^i'>x>'^^E^c*feM^K^Je 
^•r&. XT-yTI 1 3 (mfia^ffi;?>-r-yr) lCfcV»T 
Ji-^xyNitmSiSrllJeKrioTm-fS. ^■r-yr2 

14 (>f 5rytm;^i;^-r-yr) {^fev^TJi'^x^Ntcf jt 

:^5rrr^jitf. ljUi<^Xf--yr2 1 1— Xf--y7'2 1 4 

[00823 '>xyNro-b>c«7)*l^t*5l^T, ±j*0 
l55!lSXS*^J?T-r S fc , tlTiO J: 3 1 tTf^«iaxg 

**5i4f$^ii.. z.(riX^tsmiMX'\t. t-r, T^^y-ri 

SiJ5:M^-t&. Xx>yr2 1 6 (H^exx y 

oTv;^^'coilIB>'^:J'-ySr'>xyNtc«s^-rs. iJjtc, 
XT- yr2 1 7 (3Sm:^f--yr) {cfon^TJiSl^tSfi^t 
■^^xysSraRfllL. ;^T- yr2 18 (X y^v^x-r -y 

<OSSaiS8*r2rx.y^>':r(CJ:05X0*-&. -eLT. 
•yr2 1 9 (Uv'::^hK^*A-f-yr) l;:±iV^T, x-yf- 

[00833 ^fl^^tfOHuJaaX^tf^aXigfcSr^O 

(00843 JjUiiSBg L.:^c*IISfiJgS07'>'NM X^-fi 
m^W^^ixM. mtIM (X-f>yr2 1 6 ) tciJV%t± 

iE«os!^ss3\3iHi 0 Qmf^cyimmi»m^hfih 

<nx\ \mit^^^'L.<r)um:-mmmzmE.'Lfz.^ 

[00853 

[ ^mcomm 3 a±mm Lrzxoiz. i ~ 6 tcie 

[ 0 0 8 6 3 1 n*3S7~ 1 0 itzimco^^mzx 
tiii. tSim^^Jh<omim:i:m^mi,zmm-th ttt 
iz. ^com^t&mi,zm-^\.^xim^'s^Jk<7>fRm:i:mm 
mim^(r)^^:$'->'^f^2mmz^mA<ti§^-r& 

I 0 0 8 7 3 t.tz. 11-1 3(=^0#5y>Bt= 

xtm. ^m^^^<r)mum^x*)-^nmzm:&'thz 

(00883 ttz. M^14~l 7izSm(0'^mz 

^tiii. i5.^^'^mcomlRm^lSiwm^zm^•thtt^> 
tc. ^<om^mmizm-^^^x^^^^ff)iRm{:mm 
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[ 0 0 8 9 ] s <>c. m^m i aizimco^nicjiti 

mi] -mmi^mmizmhtk^m^snimm^i 
[@2 ] m <oi&mitmwEmm<r>m^i:^-tm^mm 

[S3 ] 121 cO-e-^«<?3-fla|co«lB&JFBD0T'*l. 
( (A) . (B) ) . 

[04 1 03*0-7^— i^'^c^fffiUfliv-:? CO— WSr^-t 
mX'hh ( (A) , (B) ) . 

( (A) . (B) ) . 

( (A) . (B) ) . 

[US] E7O;?.-r-yr2 0 4H*>tt*«^J-^7O 



8 *f 0 iJfiff 5 5- ( R3tffl«!^^^0-SB ) 

9 nVT^-^-l^vXJ^ (fS^tfflfiSH^o— S?) 
12A. 12B Uf-^'yUT7-^^>'hS(aM (5t«iai 
^) 

1 4 ^ia#ttliS«St8 (ie«»ttMSSg<7)-S?) 

1 5 U>X3^hO-7 

16 ff«»^SItS ($&31SIS) 

2 1 ifiJW^a (Sg«!f#1til^5IM<0-«fB) 

3 2 u>x (sutefflggBB^co-as) 
3 4 5 9- (aumBgHH^o-aj) 

3 6 3K7r>f A (aa^fflBBH^^co-SS) 

1 0 0 iSiBss^m. (^^ms.) 

w t^xys (m2!B5f*) 

WST »>x/\Xx-i^' (Xt— i'') 

PL f5l^3Kf!^ 

R U^:?;KSIl!i&«t) 

Ml mi -7-:^ 

M2 |g2v-:? 

FM •^-^'^ 
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